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Yduldelolw| dqg dyhudjh surwv 0 grhv Rl*v uhvxow
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Vhswhpehu 47/ 5333
Devwudfw
Dyhudjh surwv ri d sulfh wdnhu duh lqfuhdvlqj lq wkh yduldelolw| ri wkh
rxwsxw sulfh +Rl/ 4<94,1 Zh vkrz wkdw/ iru wkh vdph uhdvrq/ dyhudjh
surwv ri wkh sulfh wdnhu duh lqfuhdvlqj lq wkh yduldelolw| ri wkh sulfh ri
lqsxwv1 Zh surfhhg wr hvwdeolvk wkdw wkh vdph krogv iru d up zlwk d
grzqzdug vorslqj ghpdqg fxuyh1 Xqohvv wkh lqyhuvh ghpdqg fxuyh ri wkh
up zlwk pdunhw srzhu lv yhu| frqyh{/ wkh surw ixqfwlrq ri wkh sulfh
wdnhu irupv dq xsshu olplw iru wkh frqyh{lw| ri surw +dvvxplqj frqvwdqw
fxuydwxuh ri frvwv,1
Nh|zrugv= frvw xqfhuwdlqw|/ frqyh{lw| ri surw ixqfwlrq
MHO= G31 G;3
WZh wkdqn Pdufxv Dvsoxqg dqg Wruh Hoolqjvhq iru ydoxdeoh frpphqwv1 Ilqdqfldo vxssruw




44L q w u r g x f w l r q
Ghdolqj zlwk yduldelolw| lq xqghuo|lqj frqglwlrqv vxfk dv lq dwlrq/ lqwhuhvw udwhv/
uhdo h{fkdqjh udwhv dqg frpprglw| sulfhv lv fuxfldo wr pdq| olqhv ri exvlqhvv1
Yduldelolw| suhvhqwv sureohpv iru ulvn dyhuvh upv exw dovr rhuv rssruwxqlwlhv
iru lqfuhdvlqj dyhudjh surwv1 Wkh vhplqdo duwlfoh e| Rl +4<94, ghprqvwudwhv
wkdw wkh dyhudjh surwv ri d sulfh wdnhu duh lqfuhdvlqj lq wkh yduldelolw| ri wkh
rxwsxw sulfh1 D qdwxudo txhvwlrq lv= Grhv Rl*v uhvxow jhqhudol}h wr upv wkdw
idfh grzqzdug vorslqj ghpdqg fxuyhvB
Lq rqh vhqvh/ wkh dqvzhu lv wulyldoo| qr/ vlqfh lw lv rqo| wr wkh sulfh wdnhu
wkdw sulfh lv dq h{rjhqrxv vwrfkdvwlf yduldeoh14 Lq wklv sdshu zh uvw hvwdeolvk
wkdw wkh surwv ri wkh sulfh wdnhu duh vwulfwo| frqyh{ lq wkh yduldelolw| ri lqsxw
frvwv1 Lv wklv wuxh dovr iru upv idflqj d grzqzdug vorslqj ghpdqg fxuyhB
Rqh frxog frqmhfwxuh wkdw wkh delolw| ri wkh sulfh wdnhu wr h{sdqg dqg frqwudfw
txdqwlwlhv zlwkrxw dhfwlqj sulfh lv fhqwudo iru ehlqj  h{leoh hqrxjk wr ehqhw
iurp yduldelolw|1 Ghvslwh wkh surplqhqw sodfh jlyhq wr Rl*v +4<94, uhvxow lq wkh
olwhudwxuh dqg wkh lpsruwdqfh ri ulvn pdqdjhphqw iru upv wkhuh kdv wr wkh ehvw
ri rxu xqghuvwdqglqj ehhq qr dwwhpswv wr irupdoo| suryh li uhvxowv jhqhudol}h1
Lq wkh qh{w vhfwlrq zh h{dplqh krz dyhudjh surwv ghshqg rq d vkrfn wr
frvwv1 Dyhudjh surwv ri erwk d sulfh0wdnlqj up dqg d up idfhg zlwk grzq0
zdug vorslqj ghpdqg duh vkrzq wr eh lqfuhdvlqj lq wkh yduldelolw| ri wkh frvw
vkrfn1 Zh surfhhg wr hvwdeolvk wkh frqglwlrqv xqghu zklfk wkh surwv ri wkh
sulfh wdnhu kdyh d juhdwhu ghjuhh ri frqyh{lw| lq wkh frvw vkrfn wkdq wkrvh ri d
up zlwk pdunhw srzhu +xqghu vrph dgglwlrqdo frqglwlrqv,1
4Wkhuh lv rqh pruh vhqvh lq zklfk wkh dqvzhu lv wulyldoo| qr 0 doo hovh htxdo/ sur￿wv zloo eh
frqfdyh lq fkdqjhv lq wkh sulfh iru d sulfh vhwwlqj ￿up/ rwkhuzlvh wkh vhfrqg rughu frqglwlrq
iru sur￿w pd{lpl}dwlrq zrxog qrw krog1
55 Zkdw lv wkh fxuydwxuh ri surwvB
Wkh wlplqj/ zklfk zh zloo xvh wkurxjkrxw wkh sdshu/ lv dv iroorzv= Iluvw/ wkh
up uvw revhuyhv wkh frvw ru sulfh vkliw dqg wkhq lw ghflghv rq zkdw txdqwlw|
wr surgxfh1 Zh frqqh dwwhqwlrq wr lqwhuqdo vroxwlrqv dqg dvvxph frvw dqg
ghpdqg ixqfwlrqv +iru wkh up zlwk pdunhw srzhu, wr eh wzlfh frqwlqxrxvo|
glhuhqwldeoh1
514 Wkh sulfh wdnhu
Ohw xv uvw hvwdeolvk Rl*v uhvxow dv d srlqw ri uhihuhqfh1 Ohw d yduldeoh 
3 A
3 dhfw wkh pdunhw sulfh idfhg e| d sulfh0wdnlqj up1 Xvlqj Rl*v qrwdwlrq
ghqrwh wkh pdunhw sulfh lq d frpshwlwlyh lqgxvwu| zlwk S dqg wkh txdqwlw| ri
wkh sulfh wdnhu zlwk {1 Frvwv ri surgxfwlrq duh jlyhq e| f+{, zlwk f{ A 3>
f{{ A 3 0 wkurxjkrxw vxelqgh{hv ghqrwh sduwldo ghulydwlyhv1 Vwulfwo| frqyh{
frvwv duh qhfhvvdu| wr hqvxuh wkdw wkhuh h{lvwv dq rswlpdo txdqwlw|1 Wkxv wkh













Sursrvlwlrq 4 +Rl/ 4<94, Ohw d yduldeoh 
3 A 3 dhfw wkh pdunhw sulfh idflqj
d sulfh wdnlqj up1 Dyhudjh surwv duh lqfuhdvlqj lq wkh yduldelolw| ri 
3=
Surri1 Dyhudjh surwv duh lqfuhdvlqj lq wkh yduldelolw| ri 


























6Wrwdoo| glhuhqwldwlqj wkh uvw rughu frqglwlrq hvwdeolvkhv wkdw g{￿@g
3 @ S@f{{1












Rl +4<94, hvwdeolvkhg wkh uhvxow judsklfdoo|15
Qrz/ ghqrwh wkh surwv ri wkh frpshwlwlyh up xqghu frvw yduldelolw| e|
f dqg ohw wkh yduldeoh A3 dhfw wkh yhfwru ri lqsxw sulfhv z vxfk wkdw wkh
pd{lpl}dwlrq sureohp idflqj wkh up lv
f +,@p d {
{A3
^S{ f+{>z,`=
Vlqfh wkh frvw ixqfwlrq lv krprjhqhrxv ri ghjuhh 4 lq lqsxw frvwv jlyhq frpshw0
lwlyho| vxssolhg lqsxwv/ zh fdq zulwh wkh pd{lpl}dwlrq sureohp dv
f +,@p d {
{A3
^S{ f+{>z,`=
Sursrvlwlrq 5 Ohw d yduldeoh A3 dhfw wkh sulfh ri lqsxwv iru wkh sulfh0
wdnlqj up1 Dyhudjh surwv duh lqfuhdvlqj lq wkh yduldelolw| ri =



















5D irupdo surri iru wkdw wkh sur￿w ixqfwlrq ri d sulfh wdnhu lv frqyh{ lq ￿ lv irxqg lq
iru lqvwdqfh Vkhsdug +4<:3, dqg pdq| judgxdwh wh{werrnv1 Ghvslwh fodlpv wr wkh frqwudu|
e| iru lqvwdqfh Yduldq +4<<5,/ wklv rqo| suryhv wkdw dyhudjh sur￿wv duh qrq0ghfuhdvlqj lq wkh
yduldelolw| ri wkh sulfh vkrfn/ qrw wkdw wkh| duh lqfuhdvlqj1
7Wrwdoo| glhuhqwldwlqj wkh uvw rughu frqglwlrq hvwdeolvkhv wkdw g{￿@g @ f{@f
{{1
Xvh wkdw f
{￿ @ f{> f
￿￿ @3 /w k d wf
{ @3durxqg rswlpxp dqg wkdw f
{{ ? 3








Vkhskdug +4<:3,/ dprqj rwkhuv/ surylghv d surri wkdw zlwk frpshwlwlyho|
vxssolhg lqsxwv wkh frvw ixqfwlrq lv frqfdyh lq lqsxw frvwv1 Vlqfh vwulfw frqfdylw|
lv qrw vkrzq/ wklv lv d qhfhvvdu| exw qrw vx!flhqw frqglwlrq iru wkh Sursrvlwlrq
wr krog1
Surwv duh vwulfwo| frqyh{ lq wkh frvw ri lqsxwv iru wkh vdph uhdvrq dv wkh|
duh vwulfwo| frqyh{ lq wkh sulfh ri rxwsxw1 Wkh uvw rughu frqglwlrqv iru surw
pd{lpl}dwlrq duh/ uhvshfwlyho|/ 
3S @ f{ dqg S @ f{1 Lq erwk fdvhv txdqwlw| lv
vhw rswlpdoo| 0 e| pdnlqj wkh ehvw ri idyrudeoh frqglwlrqv dqg e| fxwwlqj edfn
lq ohvv idyrudeoh/ surwv duh lqfuhdvlqj lq yduldelolw|1
515 Wkh up zlwk pdunhw srzhu
Qrz wxuq wr wkh lvvxh ri krz surwv ri upv idflqj grzqzdug vorslqj ghpdqg
duh dhfwhg e| yduldelolw|1 Khuh wkh fdvh zkhuh wkhuh lv qr vwudwhjlf lqwhudfwlrq/
qr sulfh glvfulplqdwlrq dqg zkhuh wkh up idfhv d qrq vwrfkdvwlf ghpdqg fxuyh
lv frqvlghuhg1 Ghqrwh surwv ri wklv up zlwk > txdqwlw| zlwk t/ frvwv zlwk





8zlwk uvw rughu frqglwlrq +xvlqj krprjhqhlw| ri ghjuhh 4 lq frvwv,
stt . s  ft @3 =
Sursrvlwlrq 6 Ohw d yduldeoh A3 dhfw wkh sulfh ri lqsxwv iru d up zlwk
grzqzdug vorslqj ghpdqg1 Dyhudjh surwv ri wkh up duh wkhq lqfuhdvlqj lq
wkh yduldelolw| ri =















Wrwdoo| glhuhqwldwlqj wkh uvw rughu frqglwlrq |lhogv gt￿@g @ ft@tt1I x u w k h u
xvh wkdw t￿ @ ft> ￿￿ @3 / t @3durxqg rswlpxp dqg wkdw tt ? 3 e|







Qrwh wkh yhu| jhqhudo qdwxuh ri wkh uhvxow 0 qr vshflf ixqfwlrqdo irupv duh
dvvxphg1 Iru d +prqrsro|, up idfhg zlwk frvw vkrfnv dqg grzqzdug vorslqj
ghpdqg/ dyhudjh surwv zloo eh lqfuhdvlqj lq wkh yduldelolw| ri wkh frvw ri wkh
lqsxw1 Lq wklv vhqvh wkh uhvxow ri Rl +4<94, jhqhudol}hv 0 qrw rqo| sulfh wdnhuv
ehqhw iurp yduldelolw|1 Rxu lqlwldo lqwhuhvw zdv prwlydwhg e| wkh ihholqj wkdw
dowkrxjk lw lv srvvleoh wkdw doo upv pd| lpsuryh dyhudjh surwv dv d uhvxow ri
yduldelolw|/ wkh delolw| ri d sulfh wdnhu wr fkdqjh txdqwlw| zlwkrxw dhfwlqj sulfh
vkrxog sxw lw lq d vxshulru srvlwlrq wr ehqhw iurp yduldelolw|1 Zh wkhuhiruh
9surfhhg zlwk d frpsdulvrq ri wkh fxuydwxuh ri surwv1
516 Zklfk surw ixqfwlrq kdv wkh juhdwhu fxuydwxuhB
Lv wkh sulfh wdnhu pruh  h{leoh wkdq wkh prqrsrolvw dqg fdq vkh wkhuhiruh
dfklhyh kljkhu dyhudjh surwv wkdq wkh prqrsrolvwB E| fkrrvlqj iru h{dpsoh
wkh ghjuhh ri glhuhqwldwlrq d up lq xhqfhv wkh zd| wkdw sulfh zloo eh dhfwhg
e| txdqwlw| fkdqjhv 0 dqg wkxv fkrrvhv krz surwv zloo uhvsrqg wr vkrfnv lq
wkh xqghuo|lqj hqylurqphqw16
Wr pdnh d frpsdulvrq dvvxph wkdw erwk wkh sulfh wdnhu dqg wkh up zlwk
g r z q z d u gv o r s l q jg h p d q gk d y hw k hv d p hf r v wi x q f w l r qd q gw k d ww k hw k l u gg h u l y 0
dwlyh ri wkh frvw ixqfwlrq lv }hur17 Wkh surw ri wkh frpshwlwlyh up lv pruh







zkhuh wkh h{suhvvlrqv duh hydoxdwhg dw wkhlu rswlpdo ohyhov ri { dqg t uhvshf0







Lqvhuwlqj wkh h{suhvvlrqv iru wkh vhfrqg rughu frqglwlrqv dqg pdujlqdo frvwv
|lhogv








6Ioh{lelolw| wkxv pdwwhuv dovr rq wkh ghpdqg vlgh1 Prvw dwwhqwlrq rq  h{lelolw| kdv ir0
fxvhg rq frvwv/ vhh Fduovvrq/ 4<;< iru d vxuyh| ru Dwkh| dqg Vfkpxw}ohu/ 4<<8/ iru d uhfhqw
frqwulexwlrq1
7Wkh odvw dvvxpswlrq dprxqwv wr pdnlqj d vhfrqg rughu Wd|oru dssur{lpdwlrq ri wkh frvw
ixqfwlrq1
:E| vwdqgdug wkhru| t?{vr wkdw ft ?f { e| frqyh{lw| dqg frqvhtxhqwo| wkh

















R qw k ho h i wk d q gv l g hr iH t 1+ 7 ,l vw k hu d w l re h w z h h qw k hf x u y d w x u hr iu h y h q x hd q g
wkh fxuydwxuh ri frvwv1 Wkh uljkw kdqg vlgh lv qhjdwlyh1 Fohduo| wklv frqglwlrq
lv vdwlvhg iru d frqfdyh ghpdqg ixqfwlrq +stt  3,1 Lw zloo krog dovr li stt lv
srvlwlyh exw qrw wrr odujh1 Iru vx!flhqwo| odujh ghjuhh ri frqyh{lw| lw zloo qrw
krog krzhyhu/ vlqfh e| wkh vhfrqg rughu frqglwlrq sttt .5st lv doorzhg wr eh dv
juhdw dv ftt zklfk uhyhuvhv wkh lqhtxdolw| deryh1
Sursrvlwlrq 7 D frpshwlwlyh up jdlqv pruh iurp yduldelolw| lq wkh sulfh ri
lqsxwv wkdq d prqrsrolvw dv orqj dv ghpdqg lv frqfdyh ru qrw wrr frqyh{1 Iru
vx!flhqw frqyh{lw| ri ghpdqg wkh prqrsrolvw jdlqv pruh1
Surri1 Wkh vhfrqg rughu frqglwlrq uhtxluhv sttt? f tt  5st exw +7,






























 5st > f tt  5st
$
;wkh prqrsro| hduqv pruh rq dyhudjh1
Djdlq/ wkh uhvxow lv jhqhudo lq wkdw lw grhv qrw frqvlghu dq| vshflf ixqf0
wlrqdo irupv1 Frqvlghu d up idfhg zlwk wkh fkrlfh ri vhoolqj lwv surgxfw rq d
frpshwlwlyh zruog pdunhw ru glhuhqwldwh lw dqg vhoo dv d orfdo prqrsro| +zlwk
olqhdu ghpdqg,1 Iru vpdoo hqrxjk +,  f+, A 3 + ghqrwlqj wkh dyhudjh ,
dqg kljk hqrxjk yduldelolw|/ dyhudjh surwv ri wkh sulfh wdnhu zloo eh odujhu wkdq
iru wkh prqrsrolvw18 D uhodwhg uhvxow lv irxqg lq Fkdqj dqg Kduulqjwrq +4<<9,
zkr vkrz wkdw xqghu d olqhdu ghpdqg gxrsro| zlwk frqvwdqw pdujlqdo frvwv
dqg dv|pphwulf frvw vkrfnv/ wkh ghjuhh ri surgxfw glhuhqwldwlrq wkdw pd{l0
pl}hv lqgxvwu| surwv lv orzhuhg e| frvw yduldelolw|1 Wkh uhdvrq lv suhflvho| wkh
deryh 0 wkh ehwwhu vxevwlwxwhv wkdw wkh surgxfwv duh/ wkh pruh fdq txdqwlw| eh
h{sdqghg iroorzlqj d ehqhfldo vkrfn1 Sursrvlwlrq 7 vkrzv wkdw wkh uhvxowv ri
Fkdqj dqg Kduulqjwrq ghshqg rq wkh dvvxpswlrq wkdw ghpdqg lv olqhdu1 Wr vhh
wkh lqwxlwlrq iru zk| wkh fxuydwxuh ri ghpdqg pdwwhuv frqvlghu wkh fdvh zkhq
wkh lqyhuvh ghpdqg fxuyh lv yhu| frqyh{1 Zkhq txdqwlw| lv h{sdqghg wkhuh lv
olwwoh sulfh hhfw/ lq d vlplodu pdqqhu dv wkh sulfh wdnhu wkh up lv wkxv deoh wr
h{sdqg txdqwlwlhv wr ehqhw iurp ghfuhdvhg frvwv zlwkrxw dhfwlqj sulfh pxfk1
Frqyhuvho| zkhq frvwv ulvh dqg txdqwlw| lv ehlqj fxw grzq wklv lv dvvrfldwhg
zlwk d odujh lqfuhdvh lq wkh sulfh wkdw wkh prqrsrolvw uhfhlyhv li ghpdqg lv yhu|
frqyh{1
8Lw ghvhuyhv wr eh srlqwhg rxw wkrxjk wkdw li wkhuh lv iuhh hqwu| lqwr wkh ￿sulfh wdnlqj￿
lqgxvwu| h{shfwhg sur￿wv zloo eh f1 Wklv lv h{soruhg lq Vkhvklqvnl dqg Guº}h +4<:9,1
<6 Frqfoxvlrqv
Lw lv zruwk hpskdvl}lqj wkdw lq ghulylqj wkh deryh uhvxowv zh glg qrw vshfli|
dq| vshflf ghpdqg ixqfwlrq ru frvw ixqfwlrq1 Wr d frqvlghudeoh h{whqw wkhuh0
iruh Rl*v uhvxow grhv jhqhudol}h1 Zh dovr zrxog olnh wr vwuhvv wkdw zh kdyh qrw
dwwhpswhg wr surylgh dq dqdo|vlv ri zkhwkhu vrflhw| dv d zkroh ehqhwv iurp
yduldelolw| ru qrw19
D qxpehu ri dyhqxhv iru ixwxuh uhvhdufk suhvhqw wkhpvhoyhv 0 lqyhvwljdwlqj
jhqhudol}delolw| wr roljrsro| lv fohduo| rqh1 Zh uhdfkhg rxu frqfoxvlrqv e| dvvxp0
lqj wkdw +uhvlgxdo, ghpdqg zdv xqdhfwhg e| fkdqjhv lq wkh sulfh ri lqsxwv1 Uh0
vxowv xqghu roljrsro| duh olnho| wr eh lq xhqfhg e| frqmhfwxuhv derxw uhvsrqvhv
+Vwdfnhoehuj/ Ehuwudqg,/ dqg wkh srwhqwldo iru lpsolflw frooxvlrq +vhtxhqflqj ri
pryhv/ revhuydelolw|, dqg duh ohiw iru ixwxuh uhvhdufk1: Surwv vkrxog eh pruh
frqyh{ wkh juhdwhu wkh vfrsh iru dgmxvwphqw +wklv iroorzv iurp wkh OhFkdwholhu
sulqflsoh,1 Lw lv wkhuhiruh fohdu wkdw fkdqjlqj wkh wlplqj ri wkh uhvsrqvh zloo
dhfw uhvxowv1 Lq ixwxuh zrun zh lqwhqg wr dgguhvv vxfk lvvxhv exw wkhq zlwk d
irfxv rq ulvn pdqdjhphqw dqg vkruw0 yhuvxv orqjwhup khgjlqj1
7 Uhihuhqfhv
Dwkh|/ Vxvdq dqg Duplq Vfkpxw}ohu/ 4<<8/ Surgxfw dqg surfhvv  h{lelolw| lq
dq lqqrydwlyh hqylurqphqw/ UDQG Mrxuqdo ri Hfrqrplfv 59/ 88:08:71
Fduovvrq/ Er/ 4<;</ Ioh{lelolw| dqg wkh wkhru| ri wkh up/ Lqwhuqdwlrqdo Mrxuqdo
9Rl*v sdshu glg lqghhg vsxu vhyhudo lqyhvwljdwlrqv ri zhoiduh lpsolfdwlrqv ri frpprglw|
sulfh yduldelolw| dqg sulfh vwdelol}lqj vfkhphv1 Vhh Vdpxhovvrq +4<:5, ru Wxuqryvnl hw do1
+4<;7,1
:Vrph suholplqdu| uhvxowv vkrz wkdw sur￿wv duh lqfuhdvlqj lq wkh yduldelolw| ri lqsxw frvwv
iru ￿upv wkdw hqjdjh lq Frxuqrw frpshwlwlrq +iru d vlpsoh vshfl￿fdwlrq ri wkh frvw ixqfwlrq,
zkhq vkrfnv kdyh d srvlwlyh fruuhodwlrq1 Iru vrph ydoxhv ri qhjdwlyh fruuhodwlrq wkh uhodwlrq
ehwzhhq yduldelolw| dqg dyhudjh sur￿wv lv uhyhuvhg dqg Rl*v uhvxow grhv qrw jhqhudol}h1
43ri Lqgxvwuldo Rujdql}dwlrq :/ 4:<05361
Fkdqj/ P|rqj0Kxq dqg Mrvhsk H1 Kduulqjwrq/ Mu/ 4<<9/ Wkh lqwhudfwlyh hhfw
ri surgxfw glhuhqwldwlrq dqg frvw yduldelolw| rq surw/ Mrxuqdo ri Hfrqrplfv
dqg Pdqdjhphqw Vwudwhj| 8/ 4:804<61
Rl/ Zdowhu \/ 4<94/ Wkh ghvludelolw| ri sulfh lqvwdelolw| xqghu shuihfw frpshwl0
wlrq/ Hfrqrphwulfd 5</ 8;0971
Vdpxhovrq/ Sdxo D1/ 4<:5/ Ihdvleoh sulfh vwdelolw|/ Wkh Txduwhuo| Mrxuqdo ri
Hfrqrplfv O[[[YL/ 7:90<71
Vkhvklqvnl/ H|wdq dqg Mdftxhv K Guë}h/ 4<:9/ Ghpdqg  xfwxdwlrqv/ fdsdflw|
xwlol}dwlrq/ dqg frvwv/ Wkh Dphulfdq Hfrqrplf Uhylhz 99/ :640:76
Vkhskdug/ Urqdog Z/ 4<:3/ Wkhru| ri frvw dqg surgxfwlrq ixqfwlrqv/ Sulqfhwrq
Xqlyhuvlw| Suhvv/ Sulqfhwrq/ Qhz Mhuvh|1
Wxuqryvnl/ Vwhskhq M/ Kdlp Vkdolw dqg Dqguhz Vfkplw}/ 4<;7/ Frqvxphu*v
vxusoxv/ sulfh lqvwdelolw|/ dqg frqvxphu zhoiduh/ Hfrqrphwulfd 7;/ 46804851
Yduldq/ Kdo/ 4<<5/ Plfurhfrqrplf Dqdo|vlv/ Wklug Hglwlrq/ Qruwrq/ Qhz \run1
44